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Thallus nearly wanting. Z. sph,eroides, f. peralbata, Nyl. 
60. ~ Thallus powdery. Z. ~pheeroides, f. microbola, Aeh. 

[ Thallus ven'ucoso-granulaie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61. 
Spores 24 mik. long. Z. spheeroides, f. leucococca, Nyl. 

61. ~ Spores 19 mik. long. Z. eupreo-rosella~ v. chloroticoides, Nyl. 
1 Apothecia 0'8-1 millim, in diameter . . . . . . . . . . . . . . . . . . . . . . . .  67, 

62. ~ Apothecia at most 0"7 millim, in diameter . . . . . . . . . . . . . . . . . .  63. 
Apothecia constantly dark. L. sabuletorurn~ v. millaria~ f. sphve- 

63. ~ ralis, Ft. 
( Apothecia pale or gradually darkened . . . . . . . . . . . . . . . . . . . . . .  64. 

64. J Paraphyses wanting or deliquescent . . . . . . . . . . . . . . . . . . . . . . . .  65. 
Paraphyses nearly free . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66. 

(Hymenium at first tinted blue, then violet, by iodine. Z. rtefi- 
) dula, Grmwe. 

65. )Hymenium at first tinted blue, then vinous yellow, by iodine. 
( Z. spl~eroides~ f. e#ixanthoides~ Nyl. 
I Spores 4-5 times as long as broad. L. cupreo-rosella~ v. fitsco- 

~iridis, Anzi (Anzi~ Langob. 403). 
66. Spores 2~-3~ times as long as broad. Z. sph~eroides, v. tylo- 

carpa~ Nyl. 
t Apothecia gradually darkened into black . . . . . . . . . . . . . . . . . . .  68. 

67. Apothecia constant pale yellow or red-brown . . . . . . . . . . . . . . . .  70. 
68. t Corticolar. Z. sptteeroides~ £ versatilis~ Nyl. 

Saxicolar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69. 
[ Spores 20 mik. long. Z. eupreo-rosella~ v. fu~eovb'idis~ f. hygro- 
) phila, Stizb. (Arn. 20). 

69. )Spores 30 mik. long. Z. sabuletorum~ v. obsc**rata~ f. mutt- 
( cola, Nyl. 
| Apothecia sessile. Z. sphwroides, Dicks. (Fellm. 158; Anzi, 
) Langob. 261 ; Hepp~ 513; Scheer. 207pp. ; Zw. 277). 

70. ) Apothecia substipitate, pale below. Z. sph~eroides, v. substipi- 
( tara, Nyl. 

BIBLIOGI~APHICAL NOTICES. 

Flora Eneropcea Algaru~n aquce dulcis et submarince. Auctore Lv- 
DOVlCO RABENIiORST, Philos. Dr., Ordinis Albrecht. Equite, Aead. 
et Societ. plur. Sodali. 

TEE completion of Dr. Rabenhorst's work upon the European 
freshwater Algae cannot fail to be acceptable to those botanists who 
1-ave directed their attention to these much-neglected and ill- I 
understood organisms. The advance which has been made during 
the last twenty years in the knowledge of these plants has almost 
rendered obsolete what had previously been written upon the subject. 
In England there is literally no work sufficient for students of 
freshwater Algae. The 'English Flora,' Dillwyn and Grevflle, must 
now be looked upon as antiquated, and tIassall and Harvey's 'Manual '  
as out of date. The great work of the ]after author, viz. the 
' Phycologia Britannica,' is limited to marine species. Mr. Berke- 
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128 Bibllographieal Not;ees. 

ley's ' Introduction to Cryptogamie Botany ' abounds with interest- 
ing remarks upon various genera, but does not profess to systema- 
tize lower than orders. The treatises of Mr. Ralfs and of the late 
Professor Smith have deservedly acquired a classical reputation; 
but they are only monographs of special families. There is an 
immense amount of accurate information scattered through the 
pages of the '}iicrographic Dictionary,' which, if coliected, ar- 
ranged, and somewhat amplified, would go a long way towards sup- 
plying the deficiency. Dr. Gray's useful ' Handbook'  is only in-  
tended as a catalogue to assist in the arrangement of Algse for the 
herbarium, and does not contain any specific characters. 

I t  is therefore a great satisfaction to meet with a work which has 
gathered up the great mass of scattered information relative to the 
Algse of Europe which inhabit fresh or brackish water; it affords 
a sort of resting-place from which to start afresh for the investiga- 
tion of the numberless questions which still remain to be deter- 
mined with regard to the plants now under review. No one would 
be more ready than Dr. Rabenhorst himself to admit that his work, 
valuable as it  is, is far from exhaustive of the subject. As regards 
one great tribe, his Phycochromophycece, he himself remarks that our 
knowledge is still "valde imperfecta et manca ;" and indeed it may 
be a question, as will be seen in the sequel, whether most of the 
genera of this division may not prove to be wholly inadmissible. 

With these preliminary remarks, we will proceed to give some 
account of the contents of the work before us. 

Dr. ~abenhorst (as is perhaps unavoidable in treating only of the 
freshwater Algse) departs somewhat from the hitherto generally re- 
ceived classification. Instead of dividing the group into Chloro- 
sperms, Rhodosperms, and Melanosperms, he constitutes five classes : 
--1.  Diatomophycece (or Diatomacece); 2. Phycochromo_phycece; 
3. Ohlorophyllophycece ; 4. Melanophycecs ; and 5. Rhodophycece. Of 
these, the three latter comprise such of the Algae of the three divi- 
sions just  mentioned as are not removed into the DiatomoThycess and 
Phycoehromophycece. 

With regard bo the first class (the Diatomol)hycece or Diatomace~*), 
there will probably be few botanists who will object to their having 
a separate division assigned to them. Their very remarkable struc- 
ture, their mode of reproduction, their apparent want of immediate 
affinity with any other of the plants known as " A]gse," afford 
quite sufficient grounds for keeping them by themselves. They seem 
out of place amongst the Chlorosperms, to which they have been 
hitherto referred, and if removed from that division it would be 
impossible to do otherwise than to make them a class by themselves. 

Dr. Rabenhorst divides the Diato~nuceos into fourteen families. 
To go at any length into the discussion of these would occupy 

The term Diatomophyee~ has evidently only been adopted to pre- 
serve a kind of uniibx~mity of nomenclature with the other four classes ; 
but it is an awkward expression, and will certain]y not be allowed to 
displace the well-known name "Diatomaceee." 
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BibllograTh leal Notices. 129 

more space than can be allotted to the whole of this review; but 
comparing these "fain;lies" with the " cohorts" adopted by Pro- 
fessor l tenfrey in the 'Micrographic Dictionary,' and with the 
" groups" of Mr. Carruthcrs * in Dr. Gray's ' Handbook,' we find 
little substantial difference. 

With regard to the last family, the Actiniscece, i t  has been 
questioned whether any of the genera there included, viz. Die- 
tyocha, Aetiniscus, Mesocena, and Eucampia, ought to be included in 
the Diatomacece. Dictyocha and Mesocena have been supposed to be 
spicules of Echinodermata, and Eueampia has been placed by Kilt-  
zing in the Desmldiacece, and by Smith in the Diatomacece. Dr. 
Rabenhorst admits that in habit  and structure they differ w iddy  from 
all Diatomacece, but he considers that, having regard to their siliceous 
covering, they ought not to be excluded from the class. 

Dr. Rabenhorst's second class is the Phycochromoyphycece. I t  has 
been remarked above that there will probably be no objection raised 
to the separation of the Diatomacece from the other freshwater 
Algae; but the same can hardly be said of the class Phycochromo- 
2hycece, which can only be looked upon as temporary. 

The nature of phycochrom is not yet very well understood. The 
term was invented by ~ g e l i  in his ']~inz~llige Algen,' where, 
after stating that  in most of the nnieellalar Algae the eoiouring- 
matter is chlorophyll, he says : - -  

" I n  other genera of unicellular Alg~e~ especially in the Chroococcacete, 
the ceU-contents exhibit a peculiar colouring-matter . . . .  I t  is usually 
bluish green (verdigris-green), verv often orange or brick-red ; sometimes 
it is violet- or copper-coloured~ very rarely blu% yellow~ or pure red. ' 

Cohn, in speaking of the Oscillarineve, says that the verdigris- 
green colouring-matter of these plants, the phycoehrom of N~geli, 
is a compound body, consisting of a green substance insoluble in 
water, but  soluble in alcohol and ether, viz. chlorophyll, and of a 
substance (conversely) soluble in water and insoluble in alcohol and 
ether, which he calls phycocya~t. 

He says that, in living cells, both colouring-matters combine to 
form a compound colour, the phycochrom of l~Egeli. Dr. Aske- 
nasy, in his papers in the ' Botanische Ze i tung ' t ,  discusses the 
remarkable optical properties (fluorescence and the bands of ab- 
sorption produced in the spectrum) which are exhibited by chloro- 
phyll, and by the colouring-matter of the Floridece, of Pdtigera can;ha, 
and of Cottema ; and at the conclusion of his remarks he s ays - -  

" W i t h  regard to the names phycochrom of N~igeli and rhodophyll :~ 
of Cohn, I believe that they are now superfluous; for they signify 

Mr. Carruthers's arrangement is that of Ralfs~ with some modifica- 
tions by Meneghini~ Kiitzing~ and others. 

t "BeitrSge zur Kenntniss des Chlorophyll and einigen dasselbe bo- 
gle;tender Farbstoffe~" Bot. Zeit. July 19 & 26, ]867. 

Cohn's "rhodophyll"  is the reddish-brown colouring-matter of the 
.Florideoe. 
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130 .B ibllograpMcal Notices. 

nothing morn than the mixture of chlorophyll with other various colonr- 
tug-matters, whose peculiarities have hltl~erto only been satisfactorily 
ascertained in a few instances." 

The t int  of phycochrom is so easily distinguishable by the eye 
from the other colouring-matters of Algae, that there is a tempta~ 
tion to combine together all those plants whose cells contain i t  ; but 
the class (Phycochror, wphyceee) can only be looked upon as provisional, 
as a sort of " r e f u ~ u m "  for a vast number of heterogeneous or- 
ganisms, few if any of which are really autonomous. I t  may not 
be without interest to go shortly through the orders and families 
into which the class is divided, and to call attention to some of tho 
genera whose right to the designation of Algm has been called in 
question. 

Dr. Rabenhorst divides his Phycochromo2hyce~ into two orders, 
the Cysti~horc~ and the Nema~ogence. The Gysti2~horce consist of 
one family, the Chroococcacece; and the Nematogen~e of five families, 
the Oscitlarlacea~, the Nostochace~, the tCivularlacev~, the Scytone* 
macece, and Sirosiphonacece. 

With regard to the Chroococcacece, it  is highly probable that  
many of the so-called genera of the family are nothing more than 
phases of the gonidia of lichens. This notion has been making pro- 
gress lately ; but its origin is not of very recent date. In  one of 
the latest papers* on the subject, Dr. Itzigsohn gives the result of 
a series of observations on the culture of the gonidia of Peltigera 
canine. He says that the mode of growth observed in them iden- 
tifies these gonidia entirely with the Chroococcacece, and that in the 
process of development -he has seen them assume the forms of tho 
genera Gloeocapsa , Gleeothece, and Aphanothece. 

Again, Messrs. Famintzin and Boranetzky, in their observations 
in the ' )[dmoires de l'Acad, de St. Pdtersbourg'  (which are to be 
found also in the ' Botanische Zeitung'  for March 13, 1868, and 
in the 8th volume of the current series of the 'Annales  des 
Sciences ~aturel lcs ' ) ,  have arrived at the conclusion that  Cysto- 
coccus and Polycoccus (to say nothing of Nostoc) are only states of 
the gonidia of lichens. I f  this be true of Cystococcus and Poly- 
coccvs, i t  is hardly possible to doubt that the same will be eventually 
proved to be the case with such genera as Aphanocapsa, 3licro- 
cystis, Anacystis, Polycystis, and Cvelosphcerium, as also with Ho~a- 
lococcus, which consists of one species, the Coccochloris hyaline of 
~[eneghini. I t  is hardly too much to say that Gomphos2hceria is 
not generically distinguishable from Glceocapsa; and, considering 
what is now known, i t  may safely be asserted that no one would, 
at the present day, think of making a genus of Chroococcus or 
Synechococcus. With the above eliminations the family of the 
Chroococcacece would be reduced to the genera Clathrocystls, ]le- 
rismopcedi~, and Oncobyrsa. Clathrocystls was established by Pro~ 
lessor Henfrey in the ' Microscopical Journal '  for 1855, ]=[e seems 
to have separated i t  from Polycystis only because that  name 

* Botanische Zeitung~ March 20~ 1868. 
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~ ibliograpMeJ Not;ees. 131 

had been preoccupied in the Fungi, a reason which would not 
now be considered sufficient. Dr. Rabenhorst's definition tells the 
true tale of its origin, " Polycystis thallo gelatinoso, initio sclido, 
cetate2rovecta clathrato." I t  is, in fact, nothing more than a Poly- 
cyst is the gelatine of which has become ruptured and perforated as 
it has advanced in age. Of Merismopcedia it may be remaked that 
it is with difficulty, if at all, to be distinguished from ~arcina *; 
and if Sarcina (as some good authorities consider) is iu reality not 
an alga but a fungus, the validity of the genus may not unreason- 
ably be questioned. With regard to Oncobyrsa it appears (we have 
not the work to refer to) to have been placed by Meneghini 
amongst the Nostochinece; and if this be correct, the genus can 
hardly be supported after the observations of many past years 
tending to show the connexion between Nostoc and the Collema- 
ccous lichens. 

I t  would be going into too much detail to discuss at any length 
the other five families of Dr. Rabenhorst's Phycochromophyce(~. 
Doubts may be entertained whether many (if any) of the genera 
of the Oscillarlacece are autonomous, but they may reasonably be 
retained here in the absence of indications of closer affinities else- 
where. With regard to cue of the genera, viz. Lyngbya, it has 
been stated that it does not oscillate, at least when in long fila- 
ments, which raises a doubt whether its proper position (assuming 
it be a good genus) is with the Oscillarictcece. Dr. Hicks has 
suggested (Micr. Journ. n. s. vol. i. p. 164) that Lyngbya muralis, 
Schizogonium, and P,wsiola are but different stages of the same 
organism ; but it is doubtful how f~r this view can be silpported ; 
for the two latter are chlorophyllaceous Algae, which would seem to 
render improbable any close connexion between them and Lyngbya, 
which is phycochromaceous %. 

With regard to the Nostochacece, the discussions which have 
taken place as to their nature and affinities would fill a volume. 
I t  was long since suggested that most if not all of the plants 
usually placed in this family are only conditions of gelatinous 
l ichens--an opinion which is now gaining ground, notwithstanding 
Mr. Berkeley's high authority on the other side, who says, in his 
' Introduction to Cryptogamic Botany' (p. 141), that he cannot sub- 
scribe to this doctrine. Nylander is of opinion that the Nostoe of 
modern algologists, in part at least, if not entirely, may be re- 
garded as the initial or metamorphic states of the Uollemata; and 
he even goes further, and considers that he has added to the lichens 
various Scytonemata and Sirosi2hones , such as Synalissa 1oicina, 
~. melodermia, &c. + 

Dr. De Bury suggests a siv.gular alternative theory, which is 

* In the ~Botanische Zeitung' for January 10, 1868, Hallier states 
that ,$'arclna differs from )/[erismopcedia in its mcde of division. 

~" See some remarks by Mr. Archer in the Prec. Nat. Hist. Soc. cf 
Dublin, vol. iv. p. 273. 

~; See ' Notul~e Lichenoloo'ic~e,' translated by Leighton in Ann. & Mug. 
Nat. Hist. for November 1868. 
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132 Billogra2Mcal Notices. 

worthy of notice hero. After discussing the question of relation- 
ship between the gelatinous lichens and certain Algae, he says :-- 

" With these data it can hardly be doubted that a large proportion of 
the Nostochace~v and Chroococcacece are closely allied to the gelatinous 
lichen% such as ~/~hebe &c. But the question as to the nature of the 
alliance remains to be investigated. If I might express my indivi- 
dual opinion, the reasons for which cannot here be given, I should say 
that two theories suggest themselves. Either the lichens in question 
are the fully developed fructifying states of plants whose immature 
forms have hitherto been placed amongst the Algm~ or tile Nostochaceee 
mad Chroococcacece are typical AIg~e and ~ssume the forms of Collemata, 
,Ephebe, &c., from the fact that certain parasitical Ascomycetes penetrate 
into them, distribute their mycelium into the growing thallus, and often 
become attached to the phycochromaceous cells of the former. In the 
latter case, the plants in question would be pseudo-lichens, similar to 
the Phmnogams deformed Dy parasitic fungi, asp for instance, F~phorbia 
degener &c." 

The family of the t~ivulariacec~ is the most interesting of the 
six into which the class Phycoehromophycece is divided. Much doubt 
still exists as to the real nature of the plants composing it ; and in 
a recent well-known work, the ' Trait4 Gdndral de Botanique,' by 
Le Maout and Decaisne, the family is swept away with a number 
of others under the title of Algce sfurice. Those eminent botanists 
say (1. c. p. 718) : - -  

"We  combine under the title of doubtful Algae (Algce spuri~e) a certain 
number of ill-known genera, which are probably only degraded types of 
the preceding families ; thes.e are the Algae out of which have been formed 
the ~ivularietv, the Oscillations, the ~Tostochi~e~, the Palmelle~ and the 
VotL'ocinece." 

l~evertheless several of the givulari~cece are objects of great 
beauty, well deserving of careful study. Some of the so-called 
genera admitted by Dr. l~abenhorst appear rather too closely 
allied to one another ; but perhaps, until more is known of them, it 
is safer and more useful to keep them distinct. Dr. l~abenhorst 
divides the family into two subfamilies--the ~ivulariece, distin- 
guished by a rounded thallus which is either gelatinous or indurated, 
and the Mastigotrichie% with a thallus indefinitely expanded and 
often crustaceous. In  the present imperfect state of our know- 
ledge of the reproduction of these plants, it is impossible to specu- 
late as to how far any of the proposed genera will be permanent ~. 

The Scytonemacec~ form the fifth family of this class. ]~[ost of 
the genera arranged in it have hitherto been classed with the Oscil- 
lariacece. Some are remarkable for the peculiarity of the mucous 
sheath in which the filaments are enveloped; for instance, the 
interrupted sheath of Drilosil~hon and the feathered covering of 
Artt~,.osilghon (or Petalonema) are objects worthy of the careful 

* With re.~ard to one of the genera, Inomeria, which is described by 
Dr. Rabenhorst as admodum dublum, the reader should consult a 
paper in the Ann. d. Sc. Nat. 5 ~ sdr. vol. vi., "Recherches sur l'organisa- 
tion du genre Inomeria~ Kg.," by M. Ripart. 
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BibliograpMcal Notices. 133 

attention of microscopic observers. I t  would be interesting to 
follow the development of such genera as Drilosiphon and Schlzo- 
thrix, and trace the changes in the mucous envelope from the early 
to the mature state of the plants. 

The sixth and last family of the Pnycochrozno2~hyce~e is the Siro- 
sil)honace~e. Omitting Stlgonema as a genus "incert~e sedis," it  
consists of but four genera. Of these, Mastigodadus forms a spongy 
stratum, and Fischera a gelatinous one, in hot baths in Italy. 
Hapalosi2hon is the Polypothvix of Kiitzing, from which it has 
been separated on account of its mode of ramification, which is 
supposed to point to a higher grade of evolution. The remaining 
genus is Sirosilghon or (as it ought perhaps to be called) Hassallla, 
remarkable for its multiseriate glceocapsoid cells. Sirosiphon, as 
well as the genera of the Scytonemacece above alluded to, was for- 
merly placed with the Oscillatorice ; and ~ r .  Berkeley, in his ' I n -  
troduction to Cryptogamic Botany,' remarks of it : - -  

" I t  may perhaps be doubted whether any of the species of Sirosiphon, 
beautiful as they are, are autonomous. At any rat% their mode of 
growth and ramification are totally different from those of other Oscil- 
latorice. It  is a single endochrome which bursts through the investing 
tube and constitutes a branch, a character by which the species are at 
once known from Scytomma." 

Dr. De Bury, in the second volume of Hofmeister's ' ]=[andbuch der 
physiologisehen Botanik,' speaks more decidedly. He says (p. 291) 
that the thin branches of the thallus of EThebe 2ubescens represen~ 
typical forms of the genus Sirosi~hon, that true and unquestion- 
able examples of SirosiThon occur in the tufts of E#hebe, and that 
it may often be seen that they spring like branches from the threads 
of the Ephebe. 

We come now to Dr. Rabenhorst's third class, the Chlorophyl- 
lacece. These he divides into four orders, the Coccol)hyce~e , Zygophy- 
ce~, Sipho2hycece, and 2~emato2hyce~e. The Cocco2hycece contain 
the families Palmellace(e, Protococcacece, and Volvocine~. Many of 
the genera in the first two families have been subjected to the same 
objections as have been raised against so many of the genera in the 
Chroococcacece, viz. that they are not autonomous, but only states of 
higher Algae, or perhaps of the gonidia of lichens. Nevertheless 
(with perhaps one or two exceptions) it will probably be thought 
that Dr. l~abenhorst has done well in not reducing the nnmber of 
genera ; for although many may hereafter prove to be not maintain- 
able, it would as yet be premature to make any considerable reduc- 
tion. The present status of several of these genera is very appro- 
priately stated by Mr. Archer, in some remarks which occur in a 
paper on Palmoglceau Algm, in the fourth volume of the ' Proceed- 
ings of the Natural-l-Iistory Society of Dublin.' Mr. Archer is 
combating the views of Dr. Hicks, whom he seems to suspect of 
wishing to abolish the Palmellacece in a body. He (Mr. Archer) 
says : - -  

" Many of the Palmellacean genera produce a very definite structure, 
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even what may be called a frond~ and sometimes veEg definite forms of 
the individual ceils themselves. 

So readily do these specialities strike the eye, when once they have 
been seen, that~ on their recurrence, they are at once recognizable. The 
generic names Ajoiocystis~ Schizochlamffs, Palmodactyloa~ Tetraspora~ JIYo- 
nostroma (Ulva, in part)~ Dictyosphcerium~ Oocardium, Itormospora~ 5"e- 
phrocytiurn~ Mischococcus~ Ankistrodesmus (l~haphidium), 1)olyedium, 
Cystococc~as~ JDactytococcus, Characium~ Ophioefftium~ Scenedesmus~ Pedi- 
astrum~ Cwlastrum, 8orastru, b JEremosph~vra~ and many more~ all call 
¢o mind~ in a moment~ forms which~ some rarely~ some frequently~ pre- 
sent themselves to notice, maintain their characteristics while at the 
same time no true generative process has been discovered~ and reproduce 
themselves by diverse modes of cell-division, by zoospores~ by ' brood- 
families~' &c. They are also found maintaining their characters in 
various places; and I think it is not readily conceivable what varied 
accidental concatenation of circumstances could~ in so diverse localities~ 
force a certain supposed gonidium of a lichen~ or spore of a moss~ now to 
develope into this well-defined form~ now into that. Therefore~ if~ on 
the one hand~ such gener% perhaps~ as C]~roococctts, Gloeocap~a~ Synecho- 
cocctts~ Glceothece (in Chroococcacece)~ and _Pleurococcuv~ Gloeoctlstis ~ and 

• " ~ " n  t)~dmella (m Palmellacece) seem~ from Dr. Hmks s researches~ to be 1 
jeopardy, it sm'elv appears to me as vet that it would be an incautious 
andtoo hasty conclusion to sweep away all ~ Palmellace~.' " 

With  the exception of Tetrasl)ora, Cystococcus, and perhaps 
of Eremosl)hoera, the validity, for the present at least, of the 
genera mentioned by Mr. Archer  will  hardly be disputed. I t  would 
occupy too much space to discuss further the Palmellace~e and Proto- 
coecaceo~ ; and i t  is unnecessary to say more of the Volvocinece than 
that  the organisms composing the family are here, for the first time, 
classified in a systematic work on Algae, and that  they will  doubt- 
less retain their  position, notwithstanding that  so late as last year 
they were placed by M)I .  Le ) Iaont  and Decaisne amongst the i r  
"Mg~e spuri~e"*. 

The order Zygolohycece is a very natural  one, comprising the 
families Desmidlece and Zyqnemece. The former of these families 
has been made familiar to all who have paid any attention to Algae, 
by Mr. Ralfs's famous work. Upwards of twenty  years have passed 
since that  work was published ; and although, of course, many new 
species have since been described, we find lit t le alteration of genera. 
Stauroceras is only a form of Closterium ; Pleurot(enium and Tril)lo- 
ceras are closely allied to Docidium ; Geminella is a plant of which 
l i t t le seems to be known. The genus was established by Tnrpin in 
1828, in the ' lffdm, du Nusdum d'histoire naturelle, '  vol. xvi.  

The only other genus admitted by Dr. Rabenhorst,  and which we 
do not find in ) I t .  Ralfs 's  work, is Gonatozygon of De t]ary, which 
is very near  to Docldium, and is identical with Mr. Archer's Lepto- 
cy.~ti~ema. Ten genera are placed by Dr. Rabenhorst  in tl~e 
Zygnemece t .  There is some confusion, as has been pointed on~ by 

* An iml)ortant !oaper, by 5I. Pfingsheim, on sexual reproduction in 
Pandorina a'nd ~tdo'~t"~a ( t~o of the 9olvocine~e) has quite recently ap- 
peared in the ~ Monatsbericht ' of the Berlin Academy. 

t The nomenclature is not always uniform. "~ygnemetv " (p. 101~ 
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M. l~ipart (Ann. d. Se. Nat. 5 ° sdr. vol. ix. p. 80), with regard to 
Mougeotia. l]loetgeotia genuflexa is figured at p. 112 in the ' Con- 
spectus Generum,' but in the description at p. 258 it is made a 
synonym of Pleurocarpns mirabilis, A1. Br. I f  Pleurocar2)us 
~nlrabilis, A1. Br., and i~Ioageotla genuflexa were really identical 
(which, however, is probably not the case), there could be no possi- 
ble ground for the substitution of the name Pleurocar2us for that 
of Mo~geotla, the latter having been established by Agardh in 1824, 
more than thirty years before the date of Braun's Ple~rocarl)us. 

The remaining genera of the Zyg~emece call for no special remark, 
except that it is very doubtful whether Mesocarpus is worthy of 
being retained, or whether it ought not to be united with Mougeotia. 

The Siphol~hycece constitute a small order, divided into two families, 
the Hydrogastres and the Va~cheriaceos. Each family is composed of 
only one genus. The former is represented by Hydrogastr~tm, Desv., 
better known under the name Botrydium, which name, however, is 
of five years' later date. The latter family is formed of the genus 
Vauchericf, which of late years has been the subject of interesting 
observations with regard to its method of impregnation. 

Dr. Rabenhorst's fourth order, the ~Yematophycece, is divided by him 
into seven families :--1.  U/vaceee ; 2. Sl>hcero2~leacecs ; 3. Confer- 
vacece ; 4. (Edoyoniaceos ; 5. Ulotrichecs ; 6. Chroolepidiece ; 7. Chceto- 
2)horece. In  the Ulvacece we have six genera, the first four of which, 
viz. 15.otoderma, P~'asiola, Physodictyon, and ScMzomeris, are very 
obscure, nothing whatever being known of their mode of propagation, 
not even zoospores having been observed. The other two genera 
are the well-known Enteromo~pha and Ulva. I t  would be bold to 
question the validity of these long-established genera; but, unless 
Robin's assertions are correct (and, although made some years since, 
they do not appear to be confirmed), no sexual reproduction is 
known ; and the ocetLrrence of zoospores is a matter of little moment 
now that it is known that those bodies are not confined to Algse, 
but that they occur also in genera of Fungi, snch as Cystopus, 
Peronos_pora, and Trichia, and, under favourable circumstances, 
even in the gonidia of lichens. 

The second family of the Nematoph~jeeoe is the STh~ropleaeece, 
represented by the single genus Spheeroj)lea, which possesses but 
one species, Sphceroplea ann~dina, a plant growing in Germany in 
flooded fields, and extremely interesting from the observations made 
a few years since by Cohn with regard to its sexual reproduction*. 

The Confervacece (the third family), as limited by Dr. Rabenhorst, 
consists of but nine genera, the best-known of which is Cladot)hora, 
of which nine species are described ; but the well-known variability 
of the plant is exemplified by the number of divisions, forms, &c. 
into which the genus is cut up. In  the present work the three 

Part III.) are called " Zyg~emacem" at p. 110. So~ afterwards, "Ulo- 
trichese" (p. 286) are c~Ued "Ulotrichacese" at p. 360 ; and "Chseto- 
phore~e" (p. 287) are called "Chsetophoracese" at p. 374. 

* See Ann. d. St. Nat. 4 ~ sgr. vol. v. p. 187. 
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primary divisions are : - -1 ,  those Cladophorce which are attached 
when young, and afterwards float freely in the form of tufts ; 2, 
those which are always attached ; and, 3, those which are at first 
attached, and afterwards form globular masses which are often 
free. This last division includes CZadophora ~egagropila. I t  
is doubtful whether this third division e~a be ru~intained. The 
eight forms of Cladophora cegagropila here described all grow in 
still water, and may possibly be only forms of C. glomerata, modi- 
fied by their place of growth, l~rofessor ]Yenfrey ~ considered Cla- 
dophora cegagro]>ila to be identical with G. gIomerata ; and Mr. 
t tassall ,  in his ' Freshwater Algae,' took the same view with regard 
to C..Brownii, which is classified by Dr. Rabenhorst as one of the 
forms of C. ~egagropila. On the other hand, Dr. Harvey states 
that  Robert Brown (who first described i t  as Conferva pulvinata), 
Mr. Ralfs, and himself agreed in considering it a perfectly distinct 
species, at least as well characterized as any other specific form in 
the genus Clado2hora , and better characterized than several reputed 
species% 

The fourth family, the (Edogoniacece, comprises three genera, 
(Edogonium, Uymatonema, and Bulbochcete. ~uch  interest has a t -  
tached to the former genus, on account of Pringsheim's beautiful 
observations upon the mode of impregnations in some of the 
species. Many species remain, amounting in this work to upwards 
of thirty, in which the antheridia and oogonia are either unknown 
or require further investigation, affording a fine field for the atten- 
tion of algologists. With regard to Cymatonema, the genus seems 
quite unnecessary : and Dr. Rabenhorst is apparently of this opinion; 
for although it  is figured in the 'Conspectus Generum,' the descrip- 
tion in the text  (p. 351) makes Cymatonema a synonym of the 
ori~nal  name of the plant, 67,dogonium u~dulat~tm, Brgb. Of Bul- 
bochcete there are nine well-established species, besides seven others 
unknown to the author or of doubtful validity. 

The fifth family, the Ulotrichece, seems to require further con- 
sideration. I t  contains the genera Hor~niscia, Ulothrix, Hormldium 
(which is only the terrestrial form of Ulothrix), and Schizogonium. 
Except for the occurrence of two kinds of zoospores (megazoospores 
and mierozoospores, as Aresehoug § has called them), Hormiscia 
might well have been placed in the Confervacece. Ulothrix has 
hitherto been considered an ally of Dra2arnaldia , and Stigeoclo- 
nium and Schizogonium might with great propriety be placed in 
the Ulvacece. I t  does not appear that the occurrence of two kinds 
of zoospores (one of the main features of the family) has been noticed 
in Ulothrize or in Schizogonium. 

The Ohroolepidiece (faro. 6) comprise only two genera, Ohroole2us 

Micr. Dict. p. 169. 
t ' Phycologia Britannica,' remarks under plate xxx. 

Jahrbiicher fiir wissenschaftliche Botanik, vol. i. 1~" 1. 
§ Aresch. Obs. phyco], in Act. Reg. Soc. Scient. Ups. set. 3. vol. vi. 

fasc. 1 (1866). 
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and Bulbotrichia. Of the latter little seems to be known ; and the 
real nature of Uhroolep~s cannot be said to be yet ascertained. The 
plants composing the genus were formerly regarded, sometimes as 
Fungi, sometimes as Algae ; and it was thought, when Caspary dis- 
covered the zoospores of C. aur¢~ts, that its place was fixed with 
the Algae ~. After all, however, there seem to be grounds for sup- 
posing that some of the species (arid if some, perhaps all) are 
nothing more than peculiar states of the germ-filaments of mosses. 

Of the Ch~tophorece (Family 7), the most remarkable genera 
are Chretophora, Draparnaldht (Stlgeoclo~i~m is almost identical 
with it), Uoteochcete, and .Aph(tnochcete, to which latter genus Dr. 
l~abcnhorst (in the text, p. 391) refers the very curious plant 
Ochlochcete 5~jstrix, which was discovered by ~[r. Thwaites in fresh- 
water ditches near Bristol upon the leaves of mosses, and by the 
l~ev. W. Smith on the stems of grasses, in brackish water, near 
Wareham in Dorsetshire. The plant is beautifully figured in Dr. 
I~arvey's ' Phycologia Britannica' (pl. '226). He suggests that the 
freshwater and the brackish-water forms may be distinct. Dra- 
_parnc~hlia is a genus which has not been allowed to pass un-  
challenged. Dr. Kicks, in a paper published in the 'Trans-  
actions of the Linnean Society,' and in another paper very recently 
read before the same Society, has suggested that Dra~oarnaldia (or 
some of the forms of it at least) may be only states of the germ- 
filaments of mosses. I t  seems certain, however, that Draparnaldia 
glomerata produces resting spores, and this seems to point to some- 
thing higher than the transitory condition of a germ-filament of a 
m o s s .  

The Melano2~hycece , which constitute the fourth class in this work, 
will not detain us long; for the only freshwater plant is Pleuro- 
cladla lacustris, A. Braun, remarkable for its zoospores, which are 
produced in two different ways. The cells producing them are 
called trichosTorangia and zoosporang#~. The latter are single 
cells from which the zoospores are produced in a mass, by division 
of the cell-contents in the usual way. The trichoslgorangia are 
septate threads, in each cell of which a single zoospore is produced; 
but these zoospores, instead of escaping each from its own parent 
cell, make their way out through the ruptured apical cell of the 
trichosporangium. One other plant, the well-known Ft~ctts vesicu- 
losus, Linn., is admitted here as an Alga " aquae submarin~e," 
being found in rivers as long as the water remains brackish. 

We have now reached the last class (Class ¥.),  the Rhodophycece. 
This is divided into five families : --1.  Po~)h~lracece ; 2. Chantransi- 
acece; 3. Batrachosl>ermacece; 4. Hildenbrandtiacece; and 5. Le- 
maneacece. 

The two genera in the first division (for Porphyra is entirely 
marine) are Port)l~yridlum, N~g., and ~Bangia. The former is the 
old Palmella cruenta of Agardh. The two principal species of 
Bangia, viz. B. atro~ur29urea and B. fusco-laurlgurea, are peculiar, 

* Regensb. Flora~ 1858. Micr. 3ourn. vol. viii. p. 159. 

Ann. & Mag. N. Hist. Set. 4. Vol. v. 10 
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from the circumstance of their flourishing equally either in fresh 
or in salt water. The fructification of JB~ngia has hitherto been ob- 
scure ; i t  has recently been investigated by Dr. Cohn in ' Sch,.~lze's 
Archiv,' 1867, BaRd iii. 

In  the second family, the Chantransiaceov, there is but one genus, 
Chantransia. And the third family, the Batrachoszoermacece , con- 
tains only two, JBatrachosperm~tm and Thorea. The former genus 
has lately been the subjec~ of some very interesting observations by 
Messrs. Bornet and Thuret "~ and the Comte de Solms-Laubacht. 
These observers have independently arrived at similar conclusions 
with regard to the mode of reproduction in Batrachoslgermum. The 
details cannot be given here, and, in fact, would be hardly intelli-  
gible without figures. The observations of Messrs. Bornet and 
Thuret are not confined to the genus Batrachos2)ermum, but extend 
to a multitude of other Eloridece,, and seem ut last to have solved 
the problem as to the mode of sexual reproduction in that  tribe of 
Algm. 

Ifildenbrandtia is th0 only freshwater genus in the fourth family, 
the Hildenbrandtiacec~. I t  has been the subject of some observa- 
tions by Mr. Carter in Seemann's ' Journal of Botany ' for 1864, 
p. 225. 

Lemanea, Bory, a singular genus, beautiflflly figured by Kiitzing 
in his ' Phycologia Generalis' (pl. 19), and Compsopogon of Mon- 
tagne, represented in Europe by a single species, CompsoTogon Cori- 
nahtii, Ktz. (Lemanea Corinaldii of Meneghini), compose the fifth 
and last family, the Le,maneacece, with which the work closes. 

I t  is hoped that enough has been said to give a sufficient idea of the 
nature of Dr. Rabcnhorst's work, and to show the important assistance 
i t  will render to all who are engaged in the s~udy of freshwater Algae. 
The difficulty of making any entirely satisfactory classification of 
plants so little resembling one another as the different tribes of 
Algze is very great. In  judging of any arrangement, it  will always 
be necessary to bear in mind that (as Messrs. Bornet and Thuret 
have remarked) the name "Algm" does not represent "un  ensem- 
ble nettement limit~," that  it  is, in reality, only a common name 
under which are comprised families belonging to different types, and 
which have often no other affinities than the absence of vascular 
tissue and the medium in which they grow. 

With these remarks, we can cordially recommend the work before 
us as an indispensable addition to the libraries of all algologists. 

Microscopic Objects figured and described. By Jo~¢ tI .  MA~TI~, 
Secretary to the ~'[aidstone and Mid-Kent Natural-Kistory Society. 
No. I .  London: John Van Voorst. 

We welcome with much satisfaction the appearance of this unpre- 
tending but most useful collection of drawings illustrative of the 
microscopic appearances presented by an extensive and well-selected 

Ann. d. Sc. Nat. s~r. 5. vol. vii. p. 14~. 
t Bet. Zeit. May 1867, nos. 21 and 22. 
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